Effects of the novel Foxo1 inhibitor AS1708727 on plasma glucose and triglyceride levels in diabetic db/db mice.
Recent evidence suggests that the forkhead transcription factor Foxo1 plays an important role in the regulation of glucose and triglyceride metabolism at the gene transcription level for glucose-6 phosphatase (G6Pase), phosphoenolpyruvate carboxykinase (PEPCK), and apolipoprotein C-III (apoC-III). Here, we report on the pharmacological effects of the novel Foxo1 inhibitor AS1708727, which we identified by compound screening. Chronic treatment of diabetic db/db mice with AS1708727 for four days significantly reduced blood glucose and triglyceride levels with decrease of gene expression levels of hepatic G6Pase, PEPCK, and apoC-III. No reports have yet examined the influence of Foxo1 inhibitors on these pharmacological effects. In this study, we newly identified a Foxo1 inhibitor compound capable of exerting both an anti-hypertriglyceridemic and anti-hyperglycemic effect. These effects were dependent on maintaining a stable blood concentration of AS1708727 and achieving a high rate of compound transition to the liver. We also investigated the action mechanism of AS1708727 on gluconeogenesis in vitro and in vivo. The compound inhibited gene expression of key gluconeogenic molecules and suppressed gluconeogenesis in Fao hepatocyte cells in vitro. Further, in the pyruvate challenge study using db/db mice in vivo, AS1708727 suppressed increases in blood glucose level by inhibiting gluconeogenic gene expression. These results indicate that the novel Foxo1 inhibitor AS1708727 may exert anti-diabetic and anti-hypertriglyceridemic effects by improving blood glucose and triglyceride metabolism at the gene expression level, and may represent a new class of drugs useful for treating type 2 diabetes mellitus and hypertriglyceridemia.